The specific conductivity of sodium dodecyl sulfate, cetyl pyridinium chloride, and sodium nitrate in acetamide melt was measured at 89°C up to (2.067, 1.599, and 3.705) mol‚kg -1 , respectively. The specific conductivity maximum has been observed for sodium nitrate as well as for the two ionic surfactants. This is the first report on the observation of a specific conductivity maximum for any ionic surfactant, which is otherwise a general feature of a normal electrolyte in aqueous or nonaqueous media. In acetamide melt, the concentrations of sodium dodecyl sulfate and cetyl pyridinium chloride corresponding to their conductivity maxima are found to be less than that of sodium nitrate, which is probably due to micellization of ionic surfactants.
Introduction
The electrical conductivity method is widely used for studying the micellization behavior of ionic surfactants in aqueous and nonaqueous media. In this method critical micellization concentration (cmc) values of ionic surfactants are determined generally by plotting specific conductivity versus concentration. 1, 2 Besides this graphical approach, different analytical approaches are also used to determine the micellization parameters of ionic surfactants from their specific conductivity data. 2, [3] [4] [5] [6] [7] [8] [9] Since cmc values of surfactants lie in the low concentration region, normally measurement of specific conductivity of ionic surfactants in different media is made in the low concentration region only. Extension of specific conductivity measurements of ionic surfactants to the high concentration region is, however, restricted due to low solubility of these surfactants, especially in water and pure nonaqueous liquids. Therefore, although the occurrence of a conductivity maximum is a general feature of normal electrolytic solutions, until now, to our knowledge, conductivity maxima have not been reported for ionic surfactants in any solvent. Reported here, therefore, are conductivity maxima for an anionic surfactant [sodium dodecyl sulfate (SDS)], a cationic surfactant [cetyl pyridinium chloride (CPC)], and a normal electrolyte (NaNO 3 ) in acetamide melt at 89°C.
Experimental Section
SDS (Sigma, 99%) and CPC (SISCO, extra pure grade) were used without further purification. Acetamide (E. Merck) was recrystallized from its solution in doubly distilled acetone whereas NaNO 3 (SD) was recrystallized from its solution in doubly distilled water. Electrical conductance measurements were made at 1 kHz using a Wayne Kerr B905 automatic precision bridge and a diptype cell of cell constant 121.11 m -1 . A thermostated oil bath (INSREF make) was used to maintain the temperature at (89 ( 0.1)°C. The method of preparing the molten mixtures and measuring their electrical conductances is similar to that described in our earlier work. 10 The uncer-tainty in the measured specific conductivity (κ) values was found to be (0.5%.
Results and Discussion
The micellization behavior of different ionic surfactants in acetamide melt was studied by measuring their specific conductivity (κ) values, and their cmc values were reported. 11, 12 The highest molality of ionic surfactant covered during those specific conductivity measurements was about 0.25 mol‚kg -1 or less. The specific conductivity values of KI, KBr, KCl, and NaNO 3 in acetamide melt were also reported, 12, 13 and the highest molarity of electrolyte covered in those studies was about 0.225 mol‚dm -3 or less. We observed that molten acetamide can dissolve high concentrations of SDS and CPC, and therefore, the κ values of these two ionic surfactants were measured at 89°C up to (2.067 and 1.599) mol‚kg -1 , respectively, and are listed in Tables 1 and 2 . We could also measure κ of NaNO 3 in acetamide melt up to 3.705 mol‚kg -1 at 89°C, and these values are given in Table 3 . From Figure 1 it is obvious that the two ionic surfactants, SDS and CPC, exhibit conductivity maxima in acetamide melt just like the normal electrolyte NaNO 3 . The values of concentration (C max ) at which conductivity maxima occur are (1.232, 1.406, and 2.530) mol‚kg -1 for SDS, CPC, and NaNO 3 , respectively. * To whom correspondence should be addressed. E-mail: kismail@ nehu.ac.in. Thus, for the ionic surfactants the concentration at which the conductivity maximum occurs is almost half the value of that for the normal electrolyte. The concentration and mobility of the ionic species determine the electrical conductivity of a solution. In any electrolyte solution the general explanation given for the occurrence of a conductivity maximum is that the concentration of ionic species controls κ along the ascending portion of the plot of κ versus concentration whereas the mobility of the ionic species and ion pairing control κ along the descending portion of that plot. This general explanation for the occurrence of a conductivity maximum perhaps holds good in the present systems under study also. As mentioned above, SDS and CPC are reported 11, 12 to form micelles in acetamide melt, and with an increase in the concentration of the surfactants, the aggregation number of these micelles may increase, similar to the behavior well-known in aqueous media. 14, 15 Thus, low values for C max of SDS and CPC compared to that of NaNO 3 are probably attributable to the presence of micelles in the respective solutions of these two ionic surfactants in acetamide melt. Furthermore, in aqueous media an inverse relation between C max and the radii of hydrated ions was suggested by Claes and Glibert. 16 This type of relation appears to be operating in acetamide melt also, since solvated ionic micelles of SDS and CPC have a larger size than solvated ions of NaNO 3 , thereby resulting in lower C max values for the ionic surfactants. 
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